Abstract: In the present work, the reliability of the volume-based thermodynamics (VBT) methods in the calculation of lattice energies is investigated by applying the "traditional" Kapustinskii equation [8] 
Introduction
As shown to PtF 6 [1] , thermochemical data can be of paramount importance to a fully understanding of the properties of inorganic compounds.
The volume-based thermodynamics (VBT) [2] has been successfully employed to the calculation of lattice energies for a series of inorganic salts [3] as well as for complex solids such as silicates and double salts [4] .
Volume-based thermodynamics can also be successfully applied using a chemical hardness approach [5] and both, Glasser-Jenkins [3] and Kaya [5] equations have been recently employed 6 in order to provide a thermochemical explanation for the stability of unusual compounds such as NaCl 3 and NaCl 7 [6] .
Have also been shown that even for salts with organic cation and anion [7] the VBT approach can provide very good results.
But what about when we are dealing with a inorganic (cation)-organic (anion) salt ? or for coordination compounds with uncharged (specially for bulky)ligands ? This work aims to provide some answers to these questions.
In the present work, the "traditional" Kapustinskii equation [8] , as well as Glasser-Jenkins [3] and Kaya [5] equations are applied to calculate the lattice energies for sodium, potassium and rubidium pyruvates [9] [10] [11] .
Methodology 4
The structural parameters, as well as density values previously obtained [9] [10] [11] are employed.
For sodium pyruvate, the lattice energy was also calculated using the ).
When using Kaya equation, the η M value for NaCl was employed. When using Kaya and Glasser-Jenkins equations, the parameters for a MX salt were employed.
Results and discussion
The obtained lattice energy values are summarized in Table 1 .
Using sodium pyruvate as model (the only one for which solid state formation enthalpy is available) [10] it is verified that none of the considered approach, Kapustinskii, Glasser-Jenkins, Kaya or density, provides values that agrees in an acceptable % difference, with the lattice energy value calculated from the formation enthalpies which is, from a thermodynamic point of view, the most reliable one. Table 2 .
Also here, the lattice energy value calculated by using formation enthalpy values will be considered the more reliable one. The poor results obtained by using the linearized Glasser-Jenkins and Kaya equations can, in a first moment, be explained by the simplifications used: since there are not a and b values (Kaya) for MX 3 salts, the used values were those obtained by extrapolation, for NaCl 3 [6] . Furthermore, since there is not (Kaya) a η M value for MX 3 salts, the η M value for NaCl was employed. 
